Purification of recombinant virus-like particles of porcine circovirus type 2 capsid protein using ion-exchange monolith chromatography.
Diseases associated with porcine circovirus type 2 (PCV2) infection are having a severe economic impact on swine-producing countries. The PCV2 capsid (Cap) protein expressed in eukaryotic systems self-assemble into virus-like particles (VLPs) which can serve as antigens for diagnostics or/and as vaccine candidates. In this work, conventional adsorbents as well as a monolithic support with large pore sizes were examined for the chromatographic purification of PCV2 Cap VLPs from clarified yeast lysate. Q Sepharose XL was used for the initial separation of VLPs from residual host nucleic acids and some host cell proteins. For the further purification of PCV2 Cap VLPs, SP Sepharose XL, Heparin Sepharose CL-6B and CIMmultus SO3 monolith were tested. VLPs were not retained on SP Sepharose XL. The purity of VLPs after chromatography on Heparin Sepharose CL-6B was only 4-7% and the recovery of VLPs was 5-7%. Using ion-exchange chromatography on the CIMmultus SO3 monolith, PCV2 Cap VLPs with the purity of about 40% were obtained. The recovery of VLPs after chromatography on the CIMmultus SO3 monolith was 15-18%. The self-assembly of purified PCV2 Cap protein into VLPs was confirmed by electron microscopy. Two-step chromatographic purification procedure of PCV2 Cap VLPs from yeast lysate was developed using Q Sepharose XL and cation-exchange CIMmultus SO3 monolith.